Amphiphilic methoxy poly(ethylene glycol)-b-poly(ε-caprolactone)-b-poly(2-dimethylaminoethyl methacrylate) cationic copolymer nanoparticles as a vector for gene and drug delivery.
We studied methoxy poly(ethylene glycol)-b-poly(ε-caprolactone)-b-poly(2-dimethylaminoethyl methacrylate) (mPEG-b-PCL-b-PDMAEMA) nanoparticles as the codelivery vector of hydrophobic drug and pDNA by employing dynamic light scattering (DLS), ζ potential, transmission electron microscopy (TEM), gel retardation assay, and confocal microscopy, and subsequently its in vitro cytotoxicity and transfection efficiency were tested. mPEG-b-PCL-b-PDMAEMA nanoparticles (NPs) with or without paclitaxel are both able to complex with pDNA completely when N/P ratio is equal to or above 3, and the combinatorial deliveries of paclitaxel and pDNA have equivalent transfection efficiency compared to blank NPs/pDNA complexes when N/P ratio is equal to or above 15, which indicates that the payload of hydrophobic drug does not influence pDNA condensation and transfection efficiency. Importantly, the in vitro cell experiment results confirm that the introduction of hydrophobic segment between mPEG and PDMAEMA segments can largely improve the gene transfection efficiency, which is about 15 times that of mPEG-b-PDMAEMA. NPs/pDNA complexes can be efficiently internalized into 293T cells after transfection for 2 h. The drug release rate of paclitaxel-loaded NPs in pH 5.0 release medium is higher than that in pH 7.2 release medium. These results suggest that mPEG-b-PCL-b-PDMAEMA NPs may be a promising vector to deliver anticancer drugs and pDNA simultaneously for achieving the synergistic/combined effect on cancer therapies.